In the form of a decoction, X. aethiopica is traditionally employed in the treatment of bronchitis, asthma, arthritis and rheumatism in Ghana, Nigeria and Cameroon. This study establishes the inhibitory effect of X. aethiopica and its principal constituent, xylopic acid, on the arachidonic acid pathway of inflammation. Hydrogen sulphide is endogenously produced in mammalian tissues from the enzymatic activity of cystathionine β-synthase and cystathionine γ-lyase on L-cysteine. Its involvement in the local and systemic inflammatory process has been documented in animal models. Recent studies have identified its activation of phospholipase A 2 as the mechanism involved in its anti-inflammatory role. We henceforth conducted this study to investigate the inhibitory role of X. aethiopica and its principal constituent xylopic acid on hydrogen sulphide-induced inflammation and eventual effect on the activation of phospholipase A 2 . Sodium hydrogen sulphide (NaHS) was injected into the mouse hind paw and oedema was monitored for 60 min. Paws were examined by the histological method. X. aethiopica extract (30, 100, 300 mg kg -1 ) suppressed the mean maximal swelling attained at 15 min to 42.58±1.66%, 42.58±1.66% and 34.91±2.39%, respectively compared to the mean inflamed control response of 61.51±3.90%. The total paw swellings induced over the 1 h were also significantly suppressed by 31.82±5.28%, 36.19±6.01%, and 31.65±5.16%, respectively. The xylopic acid (10, 30, 100 mg kg -1 ) suppressed the mean maximal swelling attained at 15 min to 41.75±1.24%, 40.26±1.68% and 38.26±2.52%, respectively relative to the control response while the total paw swelling was significantly suppressed by 34.08±4.49%, 38.19±4.50% and 43.40±5.09% respectively relative to the inflamed control response. Histologically, there was a significant (P < 0.0001) reduction in cytoplasmic vacuolation, inflammation, cellular degeneration, loss of tissue organisation and necrotic tissues with administration of X. aethiopica extract and xylopic acid in the inflamed paws of the mice. This study establishes that X. aethiopica extract, and xylopic acid mediate their anti-inflammatory actions in part through inhibition of hydrogen sulphide-induced inflammation and subsequently has an inhibitory role on phospholipase A 2 activation.
Interestingly, H 2 S could provide both these elements necessary for PLA 2 activation. H 2 S has a three-dimensional structure close to that of H 2 O, but weaker intermolecular forces, and H 2 S also induced entry of extracellular Ca 2+ 10 . Thus, it is feasible that H 2 S could activate PLA 2 , either through Ca 2+ entry and/or substituting for a molecule of H 2 O. Additionally, oxidative adjustment of phospholipids can change the physiological condition of the plasma membrane, which influences the vulnerability of oxygenated and non-oxygenated fatty acid residues towards sPLA2 assault multifacetedly 9 . Therefore, an alternative or additional explanation for PLA 2 activation by H 2 S could be that H 2 S, being a reducing agent, may alter the cellular redox status, triggering prostaglandin production.
The isoform sPLA 2 assumes a noteworthy part in the incendiary procedure through an activity on the arachidonate pathway 11, 12 .
Hence if a drug significantly attenuates H 2 S-induced inflammation, then it possibly has an inhibitory effect on sPLA 2 activation. That was the basis of our investigation of the possible inhibitory role on H 2 S-induced inflammation by the fruit extract of Xylopia aethiopica, and its principal constituent, xylopic acid. 
Materials and Method

Materials
Preparation of plant extract
Extraction and purification of xylopic acid
The extraction of xylopic acid was carried out based on the method described by Ekong and Ogan 
Experimental animals
Institute 
Chemicals and reagents
Aspirin, Sodium hydrogen sulphide and Dexamethasone were purchased from Sigma-Aldrich (St Louis, USA). Potassium phosphate buffer was a kind donation from Department of Pharmaceutical Chemistry, KNUST, Kumasi.
Methods
Hydrogen sulphide-induced acute inflammation
This study employed the method described by Bianca et al. Percentage changes in paw volume was calculated, and the maximal oedema and total oedema responses calculated as described below:
The maximal oedema response was calculated from the formula:
Where V i is paw volume before hydrogen sulphide injection V t is paw volume at time T.
Total pedal oedema was calculated in arbitrary units as the area under the curve (AUC) and to determine the percentage inhibition of oedema, the following equation was used:
Histological analysis
In this study, mice treated with 300 mgkg -1 XAE and 100 mgkg 
Statistical analysis
All data are presented as the mean  SEM (n = 5). The timecourse curves for paw volume were subjected to two-way (treatment x time) repeated measures analysis of variance with
Bonferroni's post hoc test. Differences in AUCs and histological scores were analysed by one-way ANOVA followed by Dunnett's post hoc test. All graphs were plotted using GraphPad Prism for Windows Version 5.01 (GraphPad, San Diego, CA).
Results
Measurement of paw oedema
With the intra-plantar injection of NaHS, the peak of the oedematogenic response was evident as early as 15 min after injection and had declined by 60 min (Fig 1A) . XAE at doses 30 -300 mg kg -1 there was a significant suppression of the mean maximal swellings attained at 15 min to 42.58±1.66%, 42.58±1.66% and 34.91±2.39%, respectively compared to the mean inflamed control response of 61.51±3.90% (Fig 1A) . The total paw swellings induced over the 1 h were also significantly relative to the inflamed control response (Fig 1D) . *P < 0.0001.
Histology
Paws of potassium phosphate buffer-treated control mice showed intact cell architecture (Plate 1A) with no signs of cytoplasmic vacuolation, inflammation, cellular degeneration, loss of tissue organisation and necrotic tissues (Fig 2A-E) . The NaHS-treated mice showed significant loss of tissue organization (Plate 1B) with significant presence of inflamed, necrotic tissue, cytoplasmic vacuolation and cellular degeneration (Fig 2A-E) . Aspirin significantly suppressed the inflammation and cellular degeneration with nearly no necrotic cells present (Plate 1C). Dexamethasone treatment also significantly reduced inflammation and loss of tissue architecture (Plate 1D) with reduced cytoplasmic vacuolation and cellular degenerative activity when compared with the NaHS-treated mice (Fig 2A-E) . When mice were treated with XAE (300 mg kg vacuolation and loss of tissue organization (Fig 2A-E) . Similarly, mice treated with XA (100 mg kg -1 ) showed reduced cellular degeneration and inflammation in the absence of necrotic tissues (Plate 1F). Furthermore, there was reduced cytoplasmic vacuolation, necrosis and loss of organization (Fig 2A-E) .
Discussions
Inflammation is a highly orchestrated tissue response to trauma, infection, toxin or autoimmune injury 6 . [16] [17] [18] . Hereafter, inhibitory impact of the fruit extract and xylopic acid avoids leukocyte attachment and neutrophilic activity which, generally enhanced by exogenous exposure to NaHS, are integral in the development of the inflammatory response. Again, inhalation of H 2 S gas is known to induce functional pulmonary oedema, this is an indication that endogenous H 2 S could also promote tissue swelling which was alleviated by the extract and xylopic acid in our study 19 .
Plate 1: Histology of H 2 S-induced paw oedema in mice
Mice were treated with PPB, aspirin (100 mg kg -1 ), dexamethasone (1 mg kg -1 ), XAE (300 mg kg -1 ) or XA (100 mg kg sPLA2 activation.
The extract and xylopic acid, therefore, inhibit the linear and cyclic pathways of arachidonic acid metabolism, and it is in agreement with findings by Landucci et al. (2000) and Thimmegowda et al. (2007) which reported that H 2 S-induced oedema has a similar profile to that of PLA 2 -induced oedema, and its isoform sPLA 2 plays a major role in the inflammatory process 11, 12 .
PPB NaHS DEX ASP XAE XA ) and animals were killed by cervical dislocation 30 min after NaHS (500 mg per paw) or vehicle intra-plantar injection. Mice paws were fixed in neutral buffered formalin before being embedded in paraffin. Sections (4 mm) were stained with haematoxylin-eosin and analysed under light microscopy. Histological slides were scored according to these parameters: loss of tissue organization, inflammation, necrosis, cellular degradation and cytoplasmic vacuolation. The degree of the disorganization was scored on a scale of 1-4. (i.e. 0 -Not present, 1 -Very mild, 2 -Mild, 3 -Moderate, 4 -Extensive). P < 0.0001 (compared with NaHS in all parameters of assessment).
Conclusion
This study has established that the anti-inflammatory role of the aqueous ethanol fruit extract of Xylopia aethiopica and xylopic acid involve inhibitory effect on hydrogen sulphide-induced inflammation and subsequently has an inhibitory role on phospholipase A 2 activation and also prevents tissue damage in mice.
